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iomedical Engineering

College of Engineering
and Computer Science

Wright State
University
Dayton, Ohio 45435

A

bout the College
The College of Engineering and Computer
Science offers eight undergraduate baccalaureate
degree programs: biomedical engineering,
computer engineering, computer science,
electrical engineering, engineering physics, human
factors engineering, materials science and
engineering, and mechanical engineering. The
college also provides opportunities for full-time
and part-time graduate study in engineering and
computer science.
Wright State University has over 1,800
undergraduate and 300 graduate students
studying engineering or computer science. The
College of Engineering and Computer Science
has over sixty full-time faculty, has an annual
operating budget in excess of $10 million, and
had over $2 million in externally funded research
during the 1987- 88 academic year.

lt\'1iat is Biomedical Engineering?
Biomedical Engineering (BME) is the application
of engineering principles and methods to the
solution of problems in medical and biological
areas. Biomedical engineers have the satisfaction
of seeing their work directly affect the delivery of
health care to people, the excitement of working
with living systems, and the application of
advanced technology to the complex problems of
medical care. The biomedical engineer may be
called upon to design instruments and devices, to
bring together knowledge from a variety of
sources to develop new procedures, or to carry
out research studies to acquire knowledge needed
for problem solving. Some specialty areas within
the field of biomedical engineering are
bioinstrumentation , biomechanics, biomaterials,
and clinical and rehabilitation engineering. These
areas are not independent of each other. Often
Cover photo: A high-resolution image of bone (inset photo) for the study of
osteoporosis. obtained from the OsteoQuant- a computerized tomographic
scanner developed by Dr. Thomas Hangartner.

the biomedical engineer who works in an applied
field will use knowledge gathered by biomedical
engineers working in more basic areas. For
example, the design of an artificial hip is greatly
aided by a biomechanical study of the hip so that
the forces applied to the hip can be considered in
the design and material selection. The design of
systems to electrically stimulate paralyzed muscle
to move in a controlled way must use knowledge
gained from experiments and analyses of human
musculoskeletal system behavior. The selection of
appropriate materials used in these devices falls
within the realm of biomaterials engineering.

C areer Opportunities
The following profile of professional tasks
indicates the scope of professional work in which
a typical biomedical engineer might be employed:
• Specifying and designing specialized
biomedical equipment for which a need has
been identified. Examples include amplifiers,
signal conditioners, transducers, image
displays, l.V. pumps, monitors, drug
dispensers, defibrillators, X-ray machines,
CT scanners, electrical stimulators, heart
assist pumps, and body fluid analyzers.
• Designing and constructing cardiac
pacemakers and defibrillators, artificial
kidneys, hearts, blood vessels, joints, arms,
and legs.
• Designing computer systems to monitor
patients during surgery or intensive care, or
to monitor healthy persons in unusual
environments such as astronauts in space or
underwater divers at great depth.
• Investigating the biomechanics of normal
systems and systems under injury or
healing.
• Designing systems to provide some return of
function to the spinal cord injury, including
electrically stimulated exercising and
walking .
• Development of computerized tools for the
analysis of radiographs or other medical
images to aid in the diagnosis of disease
and the monitoring of treatments.

Employment opportunities are available in the
medical device manufacturing industry, research
laboratories, government health agencies, NASA,
military, hospitals, clinical laboratories,
pharmaceutical companies, and universities.

WY

Study Biomedical Engineering at
Wright State University?

The undergraduate biomedical engineering
program is a four-year program accredited by the
Accreditation Board for Engineering and
Technology (ABET) . All of the faculty participate in
the instructional program. Students and faculty
enjoy a favorable student/professor ratio in class ,
which leaves room for good interaction . The
senior design course brings all of the course work
together in creative work on actual biomedical
engineering problems that help prepare the
student for employment. The modern teaching
laboratories have the latest equipment and are
structured around computer-based engineering
work stations. The curriculum provides a mix of
engineering courses that produce an engineer
with strong capabilities in biomedical engineering
based upon communication skills, math, life
sciences, science , electronics, control systems ,
mechanics, and computers. In addition, the
general education courses provide an appropriate
broadening of the student's horizon in a university
setting. A biomedical engineering curriculum that
meets ABET engineering and medical school
admission requirements is also available.
There is an active biomedical engineering club
that holds regular meetings, participates in school
sponsored activities, plans its own club parties,
and visits biomedical engineering industries.
Through the club, members can receive one-on
one assistance with course work.
At the graduate level a student can become
involved in a wide range of interesting research
projects leading to a master's degree through the
Master of Science in Systems Engineering
Biomedical Engineering Option. A Ph.D. may be
earned through the Biomedical Sciences Ph.D.
program.

A number of research projects are being pursued
simultaneously. They include:
• Computer-controlled electrical stimulation of
paralyzed muscle.
• Applied bio-electrical phenomena in tissue
repair and regeneration.
• Medical imaging involving ultrasound and
computerized tomography scanners.
• Lung and cardiovascular mechanics and
modeling.
• Computers applied to the handicapped.
• Implant devices for bladder control.
• Bone research .

A dmission Requirements
Freshmen
Wright State University adheres to an open
admission policy for high school graduates. Ohio
students who have graduated from an accredited
high school or who have passed a high school
equivalency test (GED) are automatically eligible
to enter Wright State University. In addition to
admission eligibility, out-of-state students must
present evidence of above-average ability to do
college work.

High school applicants should have completed the
following : English (4 units) ; mathematics, including
algebra I and II (3 units) ; science (3 units) ; social
science, including two units of history (3 units) ;
foreign language (2 units); and arts (1 unit) .
Students planning to study engineering should
also have completed one unit of chemistry as part
of the science requirement above and four units of
mathematics, including trigonometry.
National test scores (ACT or SAT) must be on file
with the university before registration for classes
is permitted.
Transfer Students
Students who have already taken one or more
courses for credit at another college are
considered transfer students. Transfer students
with at least a C average are eligible for
admission to the university.

College Admission Requirements
Students will be admitted to a degree program in
the College of Engineering and Computer Science
when they meet the following conditions:

1. Complete the first-year program requirements.
2. Have a cumulative grade point average of at
least 2.25.
3. Complete required core courses in English,
mathematics, computer programming, and
chemistry or physics with Cs or better in each
course.
Upon admission to a degree program in the
college, students will be assigned an academic
adviser who will assist them in developing a plan
of study.

P rogram of Study
A sample program of study is outlined below.
More detailed information and course descriptions
are found in the undergraduate catalog, but the
most current information is available in the
departmental office. An honors program is also
available.
Freshman Year
Calculus
Chemistry
English Composition
Engineering Graphics
FORTRAN Programming
General Education Courses

Quarter Credits
15
10
8
4
4
7

Sophomore Year
Biology
Calculus
Differential Equations
Statics
Dynamics
General Physics
General Education Courses

13
5
5
4
4
15
6

Junior Year
Biomedical Engineering Systems
6
Biomedical Computers
7
Circuit Analysis
5
Design and Analysis Engineering Experiments 3
Electronic Devices
4.5
Electronic Circuits
4.5

Linear Systems
Thermodynamics
General Education Courses

7
4
12

Senior Year
Biomedical Engineering Design
Bioinstrumentation
Biomechanics and Biothermodynamics
Biotransport and Artificial Organs
Control Systems
Engineering Biophysics
Technical Elective
General Education Courses

The General Education requirements include a
selection of courses in the humanities and social
sciences that serve to enrich the total educational
experience.

F aculty
Bertram N. Ezenwa, Ph.D., University of
Saskatchewan, 1985. Biomedical systems control
and rehabilitation engineering (research).
Thomas N. Hangartner, Dr.sc.nat., Swiss Federal
Institute of Technology, 1978. Medical physics,
medical imaging, image processing, bone
research .
Ping He, Ph.D., Drexel , 1984. Bioinstrumentation,
physiological signal processing, diagnostic
ultrasonics.
Chandler A. Phillips, M.D. , P.E., University of
Southern California, 1969; P.E. , State of
California, 1974. Muscle biomechanics and
energetics, neuromuscular control systems.
David B. Reynolds, Ph.D., Virginia, 1978.
Biomedical engineering, biofluid mechanics,
engineering approaches to respiratory/
pulmonary physiology, artificial urinary sphincter.
Mary M. Rodgers, Ph.D. , Penn. St. University,
1985. Rehabilitation biomechanics (research) .
Blair A. Rowley, Ph .D., P.E. , Missouri, 1970.
Bioelectric phenomena, bioinstrumentation,
rehabilitation engineering, computers in medicine.

4
8
3
8
8
3
3
9

F acilities
Access to modern equipment, instrumentation,
and computer systems similar to those used by
industry is a critical part of an engineering
education. Our students have ready access to a
wide range of computer systems interconnected
by a local area network. Access is available to a
DEC VAX 8550 and many smaller VAXs, an IBM
3083, NCR Tower 32/600, Sun Microsystems
3/2805, IBM PC/AT, and the Ohio Supercomputer.
Our students work in small groups (typically two
per group) to apply their engineering design and
analysis skills to real world problems and
equipment. During their undergraduate studies,
students will complete about twenty laboratory
courses in over thirty different modern, well
equipped laboratories.

C ooperative Education
The Cooperative Education Program at Wright
State University provides students the opportunity
to integrate classroom theory with practical,
career-related work experience. Engineering
and computer science students will alternate
on-campus study with full-time educationally
related jobs.
Through the co-op program , students can gain
valuable learning experiences, test career
interests, learn more about the engineering and
computer science career fields, and develop job
related skills as well as earn income for college
expenses.
If the co-op program interests you , make an
appointment with a member of the Cooperative
Education staff. Call 513/873-3166 to learn more
and to discuss how a co-op assignment can be
tailored to your academic studies.

F

nancial Aid
Wright State University offers a variety of financial
assistance programs and scholarships. These
include Pell Grants, Ohio Instructional Grants,
Perkin 's Loans, Guaranteed Student Loans ,
student employment, and numerous scholarships .
Application forms and deadlines for the programs
vary, so it is essential that students contact the
Office of Financial Aid at 513/873-2321 for
specific dates and additional details. Students are
urged to apply for financial aid and scholarships at
the earliest possible time .

A

bout Wright State University
Located adjacent to 1-675 in suburban Dayton,
Wright State University is a comprehensive public
university dedicated to excellence in teaching ,
research , and professional service. It is committed
to addressing the educational , social , and cultural
needs of the greater Miami Valley and to
promoting the economic and technological
development of the region .
Wright State University serves more than 17 ,000
students in approximately 130 undergraduate and
32 graduate and professional degree programs.
The university's 557-acre campus includes more
than twenty modern buildings as well as a
biological preserve and wooded area covering 200
acres. The buildings are connected by a unique
underground tunnel system and are designed to
be accessible to people with disabilities. Three
residential communities on campus provide
housing for nearly 1 ,250 students. Additional
private housing is also available near the campus.
For more information contact the Housing Office
at 513/873-4172.
Extracurricular activities include more than 100
student organizations , seven varsity sports for
women , eight varsity sports for men, fourteen
intramural sports, an adapted athletics and
intramurals program for disabled students , as well
as lectures, plays, and concerts.

For admission information or an application
form contact:
Wright State University
Office of Admissions
Dayton, Ohio 45435
513/873-2211
800/24 7-1770
For Biomedical Engineering Program
information contact:
Department of Biomedical Engineering
Wright State University
Dayton, Ohio 45435
513/873-3302

Wright State University is accredited by the
North Central Association of Colleges and
Secondary Schools.

215150/02234/N088/ 1M

